Abstract
Nutrition's impact on the surgical outcome has been established in various surgical specialties. However, data addressing the nutritional aspect following surgery for peritoneal surface malignancies are considered scarce. We aim to evaluate the knowledge, attitudes, and practice of surgeons regarding their nutritional support for patients undergoing cytoreductive surgery and hyperthermic intraperitoneal chemotherapy (CRS and HIPEC) via a survey directed to self-evaluate nutritional knowledge, screening, and practice toward patients. The survey was submitted to the attendees of the International Regional Cancer Therapies Symposium. The response rate was 37% (56/151). Most surgeons estimated their knowledge and malnutrition screening skills in CRS and HIPEC to be 'adequate' or better. Only 35.19% reported the availability of nutritional screening and assessment tools for CRS and HIPEC patients. 86.5% of participants stated that their CRS and HIPEC patients have access to a dietitian on inpatient and outpatient basis. However, only 32.69% reported to 'always' consult a dietitian. Otherwise, the involvement of a nutrition specialist is considered on variable basis. Despite the consensus on the importance of nutrition in HIPEC patients, there appears to be a profound underutilization of nutrition specialists in the patients' management, which may have had in impact on their surgical outcome.
K E Y W O R D S
CRS and HIPEC, nutrition, survey indices are developed to screen and detect malnourishment in high-risk patients upon their hospitalisation. Some prognostic indices were purely based on objective data and mathematical equations like the Nutritional Risk Index (NRI) (Buzby, Knox, et al., 1988; and the Maastricht Index (MI; Jong et al., 1985) , while others were based on subjective input like the Subjective Global Assessment (SGA; Baker et al., 1982; Detsky et al., 1987) and the Mini Nutritional Assessment (MNA; Kaiser et al., 2010; Visvanathan et al., 2003) .
The Patient Generated Subjective Global Assessment (PG-SGA) remains the single nutritional index that was adapted and developed for oncologic populations (Detsky et al., 1987; Ottery, 1996) . PG-SGA has been demonstrated to have a high sensitivity and specificity in detecting malnourishment in patients with cancer from various origins, after being tested against other standardised tools (Bauer & Capra, 2003; Read et al., 2005) .
However, we note a profound scarcity of studies addressing the nutritional challenges in peritoneal surface malignancy (PSM) patients, especially those who are candidates for cytoreductive surgery and hyperthermic intraperitoneal chemotherapy (CRS and HIPEC), which renders the screening for malnourishment and the perioperative nutritional management for these patients poorly standardised.
In this report, we present the results of a nutrition survey directed to a select group of surgical oncologists from different parts of the globe, to shed some light on their self-assessment of nutritional knowledge, how it reflects on their practice, and whether the common knowledge of basic principles in nutrition is sufficient to generate an analogous attitude toward the challenges that CRS and HIPEC would constitute.
| ME THODS
A 28-question, internet-based survey was generated. 
| RE SULTS
One hundred and fifty one surveys were submitted. The response rate was 37.08% (56/151). Most of the respondents were men (82.14%). Also, the majority of surgeons were trained and currently practicing in North America (73.21% and 71.43% respectively). 
| D ISCUSS I ON
Malnutrition is a well-recognised, independent risk factor from which stems a wide range of hospital morbidities and mortalities. Its negative impact on overall hospitals' outcome has been documented in non-selected patient populations, in whom a significantly higher rate of nosocomial infections was demonstrated (Schneider et al., 2004) .
In oncologic populations, malnutrition contributed to increased toxicity from chemotherapy (Alexandre et al., 2007 (Dewys et al., 1980) . Consequently, baseline malnutrition was found to cause an increased length of hospitalisation in cancer patients (Tucker & Miguel, 1996) , laying a heavy financial burden on the healthcare system. Based on the above evidence, nutritional screening and planning in oncologic patients is becoming a pressing matter in the management of this challenging population. Many efforts were undertaken to emphasise the role of thorough nutritional assessment in screening and prognosis of cancer patients from various origins (Fukuda et al., 2015; Rodrigues, Lacerda, & Chaves, 2015; Tokunaga, Tanizawa, Bando, Kawamura, & Terashima, 2013; Zorlini, Akemi Abe Cairo, & Salete Costa Gurgel, 2008) . Thus, it has been recommended by the American Society of Parenteral and Enteral Nutrition (ASPEN) (Huhmann & August, 2008) and its European counterpart (ESPEN; Weimann et al., 2006) to screen for malnutrition prior to major surgeries and to predilect to nutritional support beforehand if delaying the operation is possible. Nonetheless, 42.4% of malnourished cancer patients were shown not to receive nutritional support in a large French cross-sectional screening (Hébuterne et al., 2014) .
However, the facet of malnutrition in PSM patients is profoundly understudied in the literature, despite the large body of evidence demonstrating severe malnourishment in ~80% of advanced colorectal cancers (Karthaus & Frieler, 2004) and ~70% in advanced gynaecologic cancers (Laky et al., 2007) , the two most common origins of PSM. Vashi et al. (2013) reported the impact of malnutrition on the outcome of PSM patients undergoing CRS and HIPEC and demonstrated F I G U R E 6 Summary of post-operative nutritional management with enteral and parenteral support as reported by the participating surgeons an increased length of hospitalisation and decreased survival among malnourished patients. As a result, it was advised for PSM patients to undergo a systematic study of their nutritional status before CRS HIPEC with a more in-depth assessment for those considered malnourished. A pre-discharge nutritional counselling and ambulatory follow-up were strongly recommended with a schedule that correlates with the number and type of resections (McQuellon, Gavazzi, Piso, Swain, & Levine, 2008) .
In this report, we show the variability in nutritional practice applied by HIPEC surgeons from different parts of the world, despite the consensus on the importance of nutrition on the surgical outcome. This survey demonstrates that the majority of participants self-evaluated their nutritional knowledge to be "adequate" or better, agreed to the importance of nutrition in CRS and HIPEC patients, denied any limitations to consultation or access to ancillary nutritional specialists and reported the availability of nutritional tools and protocols for surgical patients at their institutions.
However, only a few are familiar with nutritional protocols for CRS and HIPEC, utilise additional means and RD consultations, and give precedence to preoperative dietetic support in their PSM patients when indicated.
We understand that our survey carries inherent weaknesses due to its cross-sectional nature. The surgeons' selection in this study was based on the focus of their practice. The Regional Cancer Therapies meeting is an international assembly of HIPEC surgeons from major CRS and HIPEC centres around the world. Therefore, their answers are thought to reflect how the current practice is being conducted in this specific field of surgery. The relatively low response rate remains another shortcoming, like other surveybased studies. Finally, this survey could not be externally validated due to the absence of another survey addressing the same topic, or a validated questionnaire to evaluate nutritional support in PSM patients. Nonetheless, the findings of this simple survey suggest a profound underutilisation of nutrition specialist in the specific field of CRS and HIPEC despite their wide availability, and plea for further studies to address the surgical outcomes, oncologic outcomes and quality of life in this challenging population when their nutritional needs are tightly maintained by dedicated RDs compared to the current standard of perioperative care. More research is warranted to accurately understand the impact of nutrition on the CRS and HIPEC outcomes which currently appears to be overlooked and underestimated.
Herein, we strongly urge surgeons who offer CRS and HIPEC in their cancer institutions to be more vigilant about the perioperative nutritional assessment of the patients and implement some simple, yet important, nutritional recommendations as summarised in Figure 7 , for it may remarkably improve the surgical outcome.
F I G U R E 7 Algorithm summarising general recommendations to approach CRS and HIPEC candidates in the preoperative setting. This algorithm is derived from the ESPEN recommendations, ASPEN recommendations and NIH pamphlet on nutrition in cancer patients
| CON CLUS ION
Our findings demonstrate a deficiency in the standardisation of the nutritional support in PSM patients who are candidates for CRS and HIPEC. We aim to raise the awareness of this matter and encourage further studies on nutritional screening and protocols in the PSM patient population to uniform the perioperative nutritional practice and optimise the outcome.
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